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ABSTRACT 
The objective of this research project is 
to test the applicability of the Pseudo American 
Black-Scholes Option Pricing Formula on locally 
listed warrants, comparing the cases of paying no 
dividends, 
subjectively 
dividends with growth 
and dividends with growth 
estimated 
on 
the average annual earnings increase 
based 
of the 
be company stocks, into which the warrants cpuld 
exercised. 
Our findings are that, at a first glance, 
the option pricing formula overvalues Hong Kong 
warrants. But when six extreme values (percentage 
differences between theoretical and market warrant 
prices) are excluded from the analysis, the result 
is reversed. 
iv 
TABLE OF CONTENTS 
ACKNOWLEDGEMENT •••.•.•.•.••..••.••••.••..•..•. ii 
ABSTRACT. • • • . • • . . . • • • . . • • • . . • • . • • • . • • . • • . . • • .. i i i 
TABLE OF CONTENTS ..••...•••••....•••.••..••... iv 
LIST OF TABLES................................ vi 
Chapter 
I. I NTRODUCT I ON. • . • . . • • • • • • . . • • • . . • . • . . • . • . 1 
11. WARRANT PRELIMINARIES •••••.•..•.••.. ~ ... 3 
Warrants -- Rights to Buy............. 3 
History of Warrants in Hong Kong...... 4 
Ill. LITERATURE REVIEW....................... 7 
Various Tests of OPF.................. 7 
Test of Robustness.................. 8 
Test of Unbiasedness................ 8 
Test of Hedge Return Behavior....... 9 
Test of Predictability.............. 9 
The Development of the 
Black-Scholes OPF ••..•••.••..••..•.. 11 
I V. METHODOLOGy............................. 14 
The Black-Scholes OPF and Its 
Underlying Assumptions.............. 16 
The Treatment of Dividend Payments 
and Early Exercise ....•........... 17 
Data Collection ......•••••.........• 20 
V. FINDINGS................................ 29 
Results from the Original Data 
Group with 40 Warrants ......•..•.•.. 
Results from the Second Data 
Group with 34 Warrants ............. . 35 
VI. CONCLUDING COMMENTS •..•..•.•.••.•..•.... 38 
v 
APPEND I X •••••••••••••••••••••••••••••••••••••• 40 




LIST OF TABLES 
Empirical Testing Approaches 
Involving Test of Predictability .•.••• 
Calculation of Call Val ues ••••.••••• 




June Fourth Standard Deviations ••••••• 25 
4. Earnings Per Share for Sample 
Companies. • • • • • • • • • • • • • • • • • • • • • • • . • • • • 27 
5. Projected Dividends for Sample 
Companies •••.•.•••••••••••.••.•••• 28 
6. A Summary of Percentage Differences 
Objective Dividend Ca se ••.•.••••••.• 30 
7. T-Tests of Mean = 0 for Data Groups ••••• 34 




This research paper is a sequel to a 
previous study on warrants undertaken in November 
through December 19881 • In that study, we used 
both the Black-Scholes European and the Binomial 
Option Pricing Formulas (OPFs) to predict future 
prices of local warrants and found that the two 
formulas were similar in terms of their 
predictability powers. This time, we attempt to 
launch a more extensive study on pricing Hong Kong 
warrants using a modified Black-Scholes OPF, as 
will be described in later sections. 
Warrants are one form of financial 
instruments through which investors can generate 
profits by investing wisely. In most of the 
world's financial markets, options -- rather than 
warrants -- are traded in large scale. Moreover, 
option pricing formulas have been developed by 
scholars mostly based in the United States. The 
1. E. Chung and T. Mok. IIApproximating Hong 
Kong Warrant Prices: An Empirical Study" (Paper 
presented in December 1988 as partial fulfilment 
for the course of Investment and Portfolio 
Management, MBA Programmes, CUHK.) 
2 
Black-Scholes OPF is the most renowned OPF since 
its first appearance back in 1973. Stock exchanges 
around the world use this OPF -- or with some 
variations -- widely. 
In Hong Kong, however, there is no options 
market. Consequently, investors buy warrants even 
if their sole intention is to purchase options. 
Since warrants and options are very much alike, 
our objective in this study is then to test if the 
Black-Scholes OPF, with appropriate adjustments 
(i.e. the Pseudo American version) can be applied 
to the Hong Kong scenario. Specifically, how 
accurate is this Pseudo American OPF in pricing 
Hong 
this 
Kong warrants? In the remaining sections of 
study, options and warrants are 
interchangeable terminologies as far as the 
pricing of them using various OPFs is concerned. 
Following this introduction are a 
description of the characteristics of warrants and 
a history of warrants in Hong Kong. A literature 
review of various option pricing formulas and the 
respective tests on such formulas is subsequently 
discussed. Next, the methodology and our findings 





This chapter presents a brief summary of 
the the characteristics of warrants. Facts about 
Hong Kong warrant market follow. 
Warrants -- Rights to Buy 
A call option on a stock is a right to buy 
a stock within a specific period of time at a 
predetermined price. The period of time involved 
is called the term to maturity while the 
predetermined price is referred to as the exercise 
price or the strike price. A warrant is 
essentially a call option except that options can 
be written by any person but warrants can only be 
written by a stock issuing company. When a warrant 
is exercised, the company issues new voting shares . 
to the exerciser. The number of new shares issued 
is determined by the conversion ratio, or the 
when dilution factor prescribed for the warrant 
the warrant is initially issued. 
A call is a derivative asset, meaning that 
when a person holds a certain combination of the 
4 
underlying stock and a zero coupon bond, he can be 
deemed in the position of holding a call. Thus the 
value 
with 
of the call has a very close relationship 
the underlying stock. Through 





options by examining the relationship between the 
stock prices and the option prices. In fact, 
have several ingenious option pricing formulas 
been invented. Examples of OPFs include: ( 1 ) 
Roll's [1977] American Call OPF; (2) Cox's [1975] 




Merton's [1976] Jump-Diffusion Formula, and 
Cox, Ross and Rubinstein's [1976] Binomial 
History of Warrants in Hong Kong 
Warrants are no new instruments on the 
stock market in Hong Kong: the first local warrant 
was issued in 1973 by Hongkong Land. However, it 
was not until the unification of the four 
stock exchanges in April, 1986 that a surge 
in terms of the number as well as the 




With the development of the warrants market 
gaining 
warrants 
the initial thrust, the number of 
has increased fivefold since 
listed 
1986. 
Coupled with the increasing popularity of warrants 
on the market is the never-ending novelty of 
5 
features designed for warrants, as evidenced by 
the following examples: 
( 1 ) The warrants 2067 issued by Shun Tak at the 
end of 1988 have an exercise 
the longest exercise period 
period of 80 years --
of warrants to date. 
The stock exchange's approval for this issue 
happened to precede the April 1988 imposition of a 
piece of new regulation that currently restricts 
the exercise period of warrants to be between 
and three years. 
one 
(2) Sino Land announced in October, 1987 that any 
holder of five warrants 1989 and 1991 was entitled 
to a bonus of one warrant 1988 and one warrant 
1990. 
(3 ) In March, 1988 Yuen Sang Enterprise issued 
warrants 2002 which allow the holders to exercise 
the warrants for new shares at $0.5 per share in 
1992, at $1.00 per share in 1997 and at $1.5 per 
share in 2002. 
In view of the over-zealousness of 
companies to issue warrants and the volatile 
trading activities of existing warrants, the Stock 
Exchange of Hong Kong sought to enforce new 
regulations to restrict issuance of warrants with 


















( 1 ) 
of 
The amount of securities to which the issue 
options, warrants or other similar rights 
attached should not exceed 10 percent of 
existing issued equity capital of the issuer 




EXCEPTION: Employee or Executive Share Option 
Schemes. 
( 2 ) 
have 
The right to subscribe securities should 
an exercise period of less than one year 
more than three years after the date of issue. 
not 
or 
In the case of right to convert into further 
rights, the same exercise period applies to the 
date of issue of the original rights. 
(3 ) The issuance of rights requires the approval 
of shareholders in general meeting. 
(4) Approval of the Listing Committee is required 
for altering the terms of the rights after 
issuance. 
The Listing Department should be consulted at an 
early stage where the company proposes to alter 
the exercise period or the exercise price. 
However, the above-mentioned regulations do 
not apply to rights issues. 
Although this piece of legislation is not 
overly restrictive on the issue of warrants, we 
feel it is nonetheless a proper attempt initiated 
by the government to improve the development of 




There are two kinds of options: European 
and American options. European options can only be 
exercised on a predetermined date (maturity date) 
while American options can be exercised any time 
prior to the maturity date. Hong Kong warrants are 
of the latter type. The original Black-Scholes OPF 
is for European options, so it is realistic to 
expect a prediction error caused by the 
exercise characteristic of the warrant. 




the different kinds of tests that can be applied 
to an OPF and the development of the Black-Scholes 
OPF with a brief discussion of its predictability 
power. 
Various Tests of OPF 
According to Geske and Trautmann [1986], 
there are several ways to test an OPF, namely, 
tests of robustness, tests of unbiasedness, 





Test of Robustness 
This test checks how the test results 
change when the underlying assumptions of the OPF 
are violated. Typically, such a test involves the 
comparison of alternative model values, or the 
examination of hedge returns calculated (partly or 
totally) from simulated data. 
With regard to the test on Black-Scholes 
OPF, Ball and Torous [1985] found no 
"operationally significant differences between the 
Black-Scholes and Merton model prices of the 
options written on the sampled stock." They 
call 
later 
confirmed Merton's prediction that only for short 
term maturity and out-of-the-money calls do the 
jump model prices deviate significantly (up to one 
hundred percent). 
Test of Unbiasedness 
This test focuses on identifying the 
systematic behavior in the prediction error of the 
valuation models. 
Major tests in this area on the Black-
Scholes model include those performed by Black and 
Scholes [1972], MacBeth and Merville [1979], and 
Rubinstein [1985]. The first two studies reported 
that options on low-risk stocks were undervalued 
9 
and options on high-risk stocks were overvalued by 
the model. The third study documented that the 
model overvalued deep out-of-the-money options and 
near-maturity options while it undervalued deep 
in-the-money options for the year 1977. 
Test of Hedge Return Behavior 
The question of whether the return on an 
riskless hedge position is above normal is being 
tested in this approach. 
One such test was conducted by Blomeyer and 
Klemkosky [1983]. They reported that for both the 
Black-Scholes and Roll's oPFs, the ex-post excess 
hedge returns were significantly positive over 
most trading days and underlying securities. Even 
the ex-ante analysis produced substantial positive 
returns on a pre-transaction basis. However, such 
average profits vanished after the returns were 
adjusted for transaction costs. 
Test of Predictability 
This test investigates the difference 
between the market prices and the oPF generated 
prices. This kind of test is the most intuitive in 
that the most primitive test needs only inputting 
historical data into the oPF. If all the variables 
are estimated correctly, or at least with a high 
10 
level of certainty, then the predictability power 
of various OPFs can be checked directly. 
Table 1 lists the various empirical 
predictability tests that have been reported. 
TABLE 1 
EMPIRICAL TESTING APPROACHES INVOLVING 


































































AOE = American Options Exchange 
FOE = Frankfurt Options Exchange 
CBOE = Chicago Board of Options Exchange 
The most significant finding from previous 
of this kind was that in the case of most 
traded dividend-unprotected American call 
options, Roll's American formula did yield 
consistently better predictions of market prices 
than the Black-Scholes European model. The formula 
is presented overleaf: 
where 




al = {In((St-dle-rTl)/K)+(r+~u2)T}/UT~ 
a2 - al-u'f~ 
b 1 = {In((St-dle-r'fl)/S)+(r+~u2)Tl}/U'fl~ 
b 2 = bl-U'f~ 
Tl = t 1 -t 
T = T-t 
11 
M(a,b;p) is the bivariate cumulative normal 
density function 
5 solves 
and C(S,t'l) is the Black-Scholes European 
call value 
Although Roll's formula is superior to the 
Black-Scholes OPF, the implementation of the 
bivariate cumulative normal density function in a 
computer program is beyond our capability; it is 
not used in our study despite its accuracy in 
predicting warrant values. 
The Development of the Black-Scholes OPF 
The background research of the original 
12 
Black-Scholes OPF started in 1965. "Like many 
great inventions, it started with tinkering and 
I"') 
ended with delayed recognition. IIL The formula was 
not recognized until 1973, when the article was 
published in the Journal of Political Economy. The 
original formula was too restrictive in its 
underlying assumptions to be realistic enough. For 
example, it ignored dividend payments but the fact 
was that most of the companies did give out 
dividends. Also, the original formula was a 
European formula but the market was for American 
calls. Conceptually, the value of American options 
should be greater than that of the E.uropean 
options since the right to exercise prevails 
throughout the optionsl life. 
In an early study, Black [1976] reported 
that "options that are way out of the money tend 
to be overpriced, and options that are way into 
the money tend to be underpriced. Options with 
less than three months to maturity tend to be 
overpriced." 
Later, scholars tried to derive better OPFs 
based on the original Black-Scholes model. For 
example, Black [1976] himself suggested that the 
Pseudo American Call OPF (to be discussed in later 
sections) could be used; Roll [1977] came up with 
.." L. F. Black. "How We Came Up With the 
Option Formula." The Journal of Portfolio ~~--~~~~~~----~~--~~~~~~~
Management Winter 1989, p. 4. 
13 
his famous American formula assuming that dividend 
is paid continuously over the life of the option. 
Whaley [1982], on the other hand, tried to improve 
the 
to 
predictive accuracy of the formula by 
improve the estimation of stock 
trying 
return 
volatility using a weighted measure of implied 
standard deviation. 
In Whaley's study, the Black-Scholes OPF 
tended 
deep 
to undervalue near maturity call options, 
out-of-the-money call options and call 
options on stocks with relatively low historical 
volatility_ It overvalued call options that 
deep in-the-money and call options on stock? 








This study centers on an ex-post test of 
the predictive power of the Black-Scholes OPF on 
Hong Kong warrants. Theoretically, since warrants 
can be exercised early, Roll's American Call OPF 
should be used. But an obstacle disallowed the use 
of such formula in that the use of the bivariate 
cumulative normal distribution function in the 
formula is hard to implement as far as programming 
the formuI'a for this study is concerned. 
Another method to price the warrants could 
be the Binomial OPF, which was employed in our 
previous study. The basic model of this OPF is 
presented as follows: 
I 
C t = e-rT~[nCj~j(l-~)I-jmax(o,StejU+(I-j)V-K)] j=O 
with 
C t = call price at time t 
e = exponential function 
r = riskless interest rate 
T = time to maturity 
15 
I = number of intervals in binomial 
application 
j = number of upward jumps in binomial 
application 
u = logarithm of size of upward jump 
v = logarithm of size of downward jump 
K = exercise price 
nCj - n~/[j~(n-j)!] 
Since it is difficult to estimate the 
upward and downward jumps in stock prices with the 
Binomial OPF, the Black-Scholes OPF is more 
preferred. 
As of December 1989, there were 108 
warrants listed on the Stock Exchange of Hong 
Kong. Forty of them representing 31 companies are 
selected in this study. The time span is from June 
9, 1989 to November 24, 1989 inclusive. 
When all the data are collected (as will be 
explained in later sections), they are input into 
a computer program which is used to simulate the 
Black-Scholes OPF. The program reads in all 
variables and returns the theoretical values as 
well as the actual warrant prices. A column also 
specifies the percentage differences (prediction 
errors) between the two values. Lastly, 
appropriate statistical tests are applied to 
examine if the OPF contains any significant 
biases. 
The Black-Scholes OPF and its 
Underlying Assumptions 
16 
The Black-Scholes Pseudo American Call OPF 
is employed in the study. For clarification 




and dividend payments) is presented 
d 1 - [In(SIK) + (r+u2/2)*T]/(u*T~) 
d 2 = d 1 - u*T~ 
C = call option premium 
5 = ' current stock price 
K = exercise price 
T = time to maturity 
here 
u = standard deviation of the stock return 
In = natural logarithm 
N(.) = cumulative normal distribution function 
r = riskless rate of interest. 
The underlying assumptions of the formula 
are as follows: 









known, and never 
in Black-Scholes. 1I 
17 
changes. 
2. The short-term interest rate never changes. 
3. Anyone can borrow or lend as much as he wants 
at a single interest rate. 
4. There are no transaction costs for either 
stock or options. 
5. An investor's trades do not affect the taxes 
he pays. 
6. Stocks pay no dividends, and investors are not 
allowed to exercise options early. 
7. There are no takeovers or other events that 
end the life of an option early •. 
Undoubtedly, the imposition of the above 
restrictions allows for only a simplified approach 
to option pricing. As regards attempts to release 
the above-named restrictions one by one or in 
entirety, no such attempts have proven successful 
so far. 
The Treatment of Dividend Payments and 
Early Exercise 
When dividend payment and early exei"cise 
are possible, it is suggested that sever~i values 
be calculated first before any single conclusive 
call value can be decided. The rationale is 
depicted in Table 2 on next page: 
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TABLE 2 
CALCULATION OF CALL VALUES 
:---------:---------:---------:---------:---------: 
now mat. 
S to be put in OPF Maturity/Early Ex. 
1 • P Unchanged Maturity 
2. P divl Just Before D1 




P = current stock price 
D· 1 = ex-dividend date i 
divi = dividend amount paid in period i. 
With the possibility of dividend payment 
and early exercise of warrants, assumption six 
mentioned before is then released. Let us suppose 
there will be four ex-dividend dates to 
within the life of the call. It is possible that 
early exercise will happen just before D1 to 
(calls are most valuable just before the next ex-
dividend date, because it can be exercised with 
dividend), or there will be no exercise at all 
(the call is out of money). So there should be 
five call values to be computed and compared. 
When 
equivalent 
exercise is just before 
to say that the time to 
D1 , it 
maturity 
been set to D1 , and P is 
the OPF. When exercise is 
input directly as S 
just before D 2 , time 







present value of div1' as S in the OPF, so on and 
so forth. For the no early exercise case, P is 
reduced by the present value of all dividends (in 
this case, div1 to div4 to be 
call's life.) 
paid within the 
After the five call values are computed, 
the one with the highest value is conside~ed the 
desired Pseudo American call. It should be noted 
that the real American call value must be greater 
than this Pseudo American call value since in the 





throughout the life 
effect of warrants 







dilution factor, L (defined as the number of stock 
that can be converted into by one warrant), as 
suggested by Ferri, et al [1986]: 
Warrant Value W = L * C(S,K,T) 
When the dilution factor is large, more 
stocks can be purchased with a single warrant. 
20 




our previous study on local warrants, 
our frame for data collection was between 
April 
four 





Hong Kong stock exchanges) and 
(just before the stock crash). 




price data for the first 40 weeks were used to 
compute their respective return variances, whereas 
the next 20 weeks' stock and warrant weekly 




subsequently the prediction errors caused by 




However, there were two shortcomings about 
the approach: first, all dividends, whether or not 
they were paid by the underlying stocks, were 
neglected for the sake of simplicity; second, 
there were only ten warrants under study. 
In view of the above flaws of our previous 
research and in our attempt to make the present 
research more extensive, we have selected all Hang 
Seng Index (HSI) stocks that issue warrants and 
that have no rights issues, stock dividends, stock 
splits and termination of trading between an 
eleven period from September 15, 1989 to November 
21 
24, 1989. The immediately preceding 
(i.e. from June 9, 1989 to September 8, 
14 weeks' 
1989 just 
after the June fourth incident) stock prices are 
used to calculate the stock returns' standard 
deviations. The variables to be input into the 
formula are detailed as follows: 
Stock Price P: chosen as every Friday's 
closing stock price. 
Interest Rate r: theoretically it is the 
interest rate offered by a risk free security with 
a time to maturity same as the life of the 
warrant. This means that a different interest rate 
is used for each different warrant maturi~y. An 
interest rate change will have a larger effect on 
a warrant with long maturity than on one with 
short maturity. Since Hong Kong does not have a 
Treasury Bill nor a Government Bond market, short 
term rates (less than one year rates) are the time 
deposit rates while long term rates are 
certificates of deposit (CD) rates interpolated to 
fit particular warrant maturities. 
Dilution Factor L: it is the size of the 
board lot of the stock divided by the number of 
warrants per unit of trade. This figure determines 
how many shares should be issued when one 
is exercised. 
warrant 
Exercise Price K: as fixed by contract. 




Volatility (1": Chiras and Manaster [1978] 
suggest that the implied standard deviation should 
be used in the OPF because theoretically this 
standard deviation is most accurate. The idea they 
put forward is to substitute the market option 
(warrant) values back to the DPF and hence 
calculate. the volatility (implied variance) of the 
underlying stock. Subsequently, the future option 
values are predicted using this implied variance 
as an inputting variable in the OPF. But since 
this approach already assumes the accuracy of the 
OPF, it should not be employed in our estimation 
of C1. As a result, historical stock pric~s are 




A period's stock return Ri is 
R· 1. = In(P i + 1 )lln(Pi) 
Pi = stock price in period i 
After calculating all period 
represented 
returns, a 
particular stock's volatility can be obtained by 
using the formula: 
C1 = - mean)2]/n. 
When u is calculated in this manner, we can 
23 
have an unbiased estimator of the true stock 
return standard deviation. The proof is presented 
below4 : 
Suppose the investor has obtained n+1 
equally spaced observations of the stock price, 
,Sn+l)' which are assumed to have 
been generated according to the lognormal 
distribution such that Sj+I = Sje~+uZ where Z 
the standard normal variate. Then the sample 
logarithmic return or dri~t, is defined as: 
dri~t = 1tn ~ In(Sj+IISj) 
= 1tn In(Sn+1ISI) 
This estimator is both an 
maximum likelihood estimator, since: 
= I/n ~ E[J,1+uZ] 
= J,l, since E[Z] = O. 
unbiased 
With regard to the time frame used 






the 31 companies during the two periods between 
.June 9, 1989 to September 8, 1989 (14 weeks) and 
October 7, 1988 to .June 2, 1989 (35 weeks) . We 
found that on average the stock returns are more 
volatile (u = 0.0752 on a weekly basis) after the 
.June fourth incident than those before the 
incident (rr = 0.0569). Since the OPF assumes that 
4. 
.Jarrow and RUdd. Option Pricing. 
Illinois: Dow .Jones-Irwin, 1983, p137-8. 
24 
should remain constant throughout the life of 
the warrant, we believe the 14-week u is a better 
representation of the true u. Table 3 on next page 
details the comparison of pre- and post- June 
fourth standard deviations. 
TABLE 3 
A COMPARISON OF PRE- AND POST- JUNE FOURTH 
STANDARD DEVIATIONS 
(1) (2) (1)-(2) 
14 weeks 35 weeks 
(Jun 9, 89-Sep 8, 89) (Oct 7, 88-Jun 2, 89) Difference 
25 
I Di ff. 
---------------------------------------------------------------------------------------
All ied Overseas 0.0667 0.0671 -0.0004 -0.60I 
Asia Securities 0.0758 0.0555 0.0203 26.78% 
Crocodile Garlents 0.0546 0.0626 -0.0080 -14.65% 
Crusader Investlents 0.2078 0.0774 0.1304 62.75% 
Essential Ent. 0.0721 0.0698 0.0023 3.19% 
F. E. Consortium 0.0531 0.0733 -0.0202 -38.04% 
F. E. Holdings 0.0922 0.0630 0.0292 31.67I 
First South China 0.0690 0.0567 0.0123 17.83% 
Furallla Hotel 0.0396 0.0383 0.0013 3.28% 
Great Eagle 0.0786 0.0508 0.0278 35.37% 
Hang Lung Dev. 0.0509 0.0542 -0.0033 -6.48I 
Henderson Invest.ent 0.0601 0.0469 0.0132 21. 96% 
Herald HK 0.1954 0.0446 0.1508 77.18X 
HK and Shanghai Hotels 0.0580 0.0411 0.0169 29.14% 
L.E.I. Pacific 0.1045 0.0506 0.0539 51.58X 
Lee Hing Dev. 0.0470 0.0389 0.0081 17.23% 
tHralar Hotel 0.0557 0.0624 -0.0067 -12.03X 
New World Dev. 0.0570 0.0569 0.0001 0.18I 
Polly Peck F.E. 0.0393 0.0338 0.0055 13.99I 
Rose Knitting 0.0785 0.0495 0.0290 36.94X 
Sea power Consortiul 0.0283 0.0332 -0.0049 -17.31I 
Shun Ho Inv. 0.0909 0.0866 0.0043 4.73% 
Shun Ho Prop. 0.0626 0.0490 0.0136 21.73% 
Sino Land 0.0627 0.0620 0.0007 1.12% 
Sino Realty 0.0785 0.0696 0.0089 11.34% 
Standard-Lloyds 0.0855 0.0950 -0.0095 -11.11% 
Stelux Holdings 0.0798 0.0616 0.0182 22.81I 
SHK Prop. 0.0558 0.0528 0.0030 5.38% 
Tian An China Inv. 0.0804 0.0605 0.0199 24.75% 
Tse Sui Luen 0.0580 0.0474 0.0106 18.28% 
Wing Hung Kee Inv. 0.0930 0.0542 0.0388 41. 72% 
---------------------------------------------------------------------------------------------------------
Average 0.0752 0.0569 0.0183 15.51% 
26 
Dividend Hong Kong stocks pay 
dividends twice a year, which is very regular. In 
this study, all dividend paying companies' past 
five years' earnings per share (EPS) 
(Table 4) are collected and the five-year 
figures 
average 
EPS growth rates (Table 5) of those companies are 
assumed as dividend growth rates. The latest 
d i v idends paid by the companies are treated as 
bases for the calculation of future dividends. 
The rationale for using EPS growth rates to 
approximate dividend growth rates is that the 
dividend-payment patterns for most companies are 





EARNINGS PER SHARE FOR SAMPLE COMPANIES 
(All figures in HK$ unless specified) 
Average 
Co. Nale 1985 1986 1987 1988 1989 6rowth 
---------
1 Allied Overseas 0.0750 0.0590 0.1620 0.2880 0.5776 
2 Asia Securities 0.1880 0.3660 0.2367 
3 Crocodile Garments 0.1060 0.0960 0.1210 0.1860 0.2600 0.2753 
4 Crusader Investments 0.1340 0.0730 (0.0750) (0.6207) 
5 Essential Enterprises (0.0290) 0.0630 0.1730 0.2270 0.1820 1.2581 
6 F.E. Consortiul (0.0400) 0.0760 0.0740 0.0280 0.0550 0.8041 
7 F.E. Holdings 0.2050 0.1220 (0.1012) 
8 First S. China Corp. 0.4770 0.6030 0.7450 0.1170 (0.0858) 
9 Furala Hotel 0.4830 0.5540 0.6410 0.6840 0.7560 0.1191 
10 6reat Eagle 0.0230 0.1160 0.2490 0.3440 1.3929 
11 Hang Lung Development 0.1200 0.2990 0.5820 0.6600 0.8210 0.7040 
12 Henderson Investment 0.1100 0.0900 0.2300 0.2300 0.7900 0.9521 
13 Herald (Hong Kong) (0.0120) 0.0010 0.0120 0.0210 0.4583 
14 HK & Shanghai Hotels 0.1680 0.2080 0.2440 0.3250 0.1858 
15 Lee Hing Development 0.0700 0.2200 0.1690 0.9510 1.6346 
16 L.E.T. Pacific 0.0960 0.0870 (0.0234) 
17 Hirallar Hotel 0.1490 0.1500 0.2840 0.2250 0.2220 0.1697 
18 New World Development 0.2910 0.5650 0.7800 0.9900 1.0800 0.4206 
19 Poll y Peck 0.2640 0.0000 
20 Rose Knitting 0.0110 0.0190 0.0470 0.0680 0.0470 0.5847 
21 Sea power Consortium 0.0200 0.0300 0.0700 0.1200 0.1740 0.7494 
22 Shun Ho Investments 0.3200 0.3700 0.0391 
23 Shun Ho Property 0.0970 0.0000 
24 Sino Land 0.0090 0.0130 0.0720 0.0610 0.0500 1.1625 
25 Sino RpJity (0.0003) (0.0048) 0.0610 0.1610 0.0480 (0.0885) 
26 Standdrd-Lloyds (0.0060) (0.0710) 0.1890 0.0300 (2.0032) 
27 Stelux Holdings 0.0600 (0.0400) (0.5100) 0.7700 0.5100 (2.8111) 
28 Sun Hung Kai Properties 0.3460 0.5820 1.1050 1.3400 1.3350 0.4474 
29 Tian An Investments 0.0320 0.0380 0.0469 
30 Tse Sui Luen Jewellery 0.1790 0.1360 (0.0601) 
31 Wing Hung Kee (0.0010) (0.0080) 0.0070 0.0060 0.0007 (1.5378) 
28 
TABLE 5 
PROJECTED DIVIDENDS FOR SAMPLE COMPANIES 
Average Most Recent 
Co. Nale Growth Div 1 2 3 4 
---------
1 Allied Overseas 0.5776 0.0650 0.1025 0.1618 0.2552 0.4026 
2 Asia Securities 0.2367 0.0500 0.0618 0.0765 0.0946 0.1170 
3 Crocodile Garlents 0.2753 0.0650 0.0829 0.1057 0.1348 0.1719 
4 Crusader Investments (0.6207) 0.0000 0.0000 0.0000 0.0000 0.0000 
5 Essential Enterprises 1.2581 0.0600 0.1355 0.3059 0.6908 1.5600 
6 F.E. Consortiul 0.8041 0.0100 0.0180 0.0325 0.0587 0.1059 
7 F.E. Holdings (0.1012) 0.0500 0.0500 0.0500 0.0500 0.0500 
8 First S. China Corp. (0.0858) 0.1500 0.1500 0.1500 0.1500 0.1500 
9 Furama Hotel 0.1191 0.1700 0.1902 0.2129 0.2383 0.2666 
10 Great Eagle 1.3929 0.0900 0.2154 0.5153 1.2331 2.950B 
11 Hang Lung Development 0.7040 0.1500 0.2556 0.4356 0.7422 1.2647 
12 Henderson Investment 0.9521 0.0450 0.0878 0.1715 0.3348 0.6535 
13 Herald (Hong Kong) 0.4583 0.0060 0.0088 0.0128 0.0186 0.0271 
14 HK & Shanghai Hotels 0.1858 0.0900 0.1067 0.1265 0.1501 0.1779 
15 Lee Hing Development 1.6346 0.1000 0.2635 0.6941 1.8286 4.8177 
16 L.E.T. Pacific (0.O234) 0.0200 0.0200 0.0200 0.0200 0!0200 
17 Miraaar Hotel 0.1697 0.0800 0.0936 0.1095 0.1280 0.1498 . 
18 New World Developlent 0.4206 0.5300 0.7529 1.0695 1. 5193 2.1583 
19 Poll y Peck 0.0000 0.0800 0.0800 0.0800 0.0800 0.0800 
20 Rose Knitting 0.5847 0.0270 0.0428 0.0678 0.1075 0.1703 
21 Sea power Consortium 0.7494 0.0850 0.1487 0.2601 0.4551 0.7961 
22 Shun Ho Investments 0.0391 0.1100 0.1143 0.1188 0.1234 0.1282 
23 Shun Ho Property 0.0000 0.0100 0.0100 0.0100 0.0100 0.0100 
24 Sino Land 1.1625 0.0200 0.0432 0.0935 0.2022 0.4373 
25 Sino Realty (0.0885) 0.0240 0.0240 0.0240 0.0240 0.0240 
26 Standard-Lloyds (2.0032) 0.0450 0.0450 0.0450 0.0450 0.0450 
27 Stelux Holdings (2.8111) 0.2000 0.2000 0.2000 0.2000 0.2000 
28 Sun Hung Kai Properties 0.4474 0.6600 0.9553 1.3827 2.0013 2.8968 
29 Tian An Investments 0.0469 0.0200 0.0209 0.0219 0.0229 0.0240 
30 Tse Sui Luen Jewellery (0.0601) 0.0800 0.0800 0.0800 0.0800 0.0800 




The results of the computer runs are 
summarized in Table 6. All entries are percentage 
differences between the theoretical values and the 
actual market values of the warrants. A 
entry means that the theoretical value is 
positive 
greater 
than the actual value and vice versa. Anyone row 
is a time series representation of the percentage 
differences of a particular warrant spanning 
week one to week eleven. 
Theoretically, the differences should 




the mean error, the sample standard deviation and 
the 
0.05 
t-value of the eleven observations at an a 
level of significance. Similarly, any 
= 
one 
column is a cross-sectional representation of the 















































A SUMMARY OF PERCENTAGE DIFFERENCES 
OBJECTIVE DIVIDEND CASE 
Week I 
1 2 3 4 5 6 7 
1---------------------------------------------------------------1 
I -17.69 -64.67 -50.29 -62.85 -45.74 189.62 207.24 1 
I -73.44 -68.92 -70.30 -67.35 -69.02 -74.00 -74.46 I 
I -19.33 -12.81 12.73 9.79 -18.16 -23.30 -21.81 1 
-46.32 -39.61 -37.16 -30.21 -38.19 -15.67 -28.55 I 
1 -7.04 -5.90 -2.84 -3.72 -3.63 1.35 9.51 I 
1 -70.53 -67.48 -63.86 -68.79 -69.89 -76.59 -77.74 I 
1 -41.89 -39.83 -41.47 -28.17 -28.05 -39.62 -38.11 I 
1 -28.20 -27.50 -26.80 -27.63 -28.45 -47.04 -45.91 1 
I -81.85 -82.63 -83.48 -82.02 -BO.29 -78.26 -77.08 1 
I -48.18 -48.77 -49.08 -44.26 -40.04 -55.88 -54.72 I 
1 1.91 4.15 2.42 2.36 2.37 1.48 1.44 1 
1 -1~,.64 1.26 -0.60 -1.04 -0.38 -6.38 -5.02 1 
56.43 -1.57 -18.04 -2.22 48.28 179.99 229.00 1 
I -72.82 -70.24 -68.39 -67.59 -62.59 -60.47 -58.02 1 
1 119.71 128.39 108.32 99.91 117.46 113.75 103.22 I 
1 -3.84 2.92 11.92 10.92 9.56 0.72 -2.76 I 
I 11.86 13.22 16.27 19.94 22.25 17.11 22.29 1 
I -56.24 -49.00 -40.19 -45.55 -45.70 -55.69 -58.59 I 
I -49.54 -39.97 -23.65 -3.54 0.80 -0.46 -3.18 I 
I -13.96 0.34 18.00 20.97 37.64 36.48 34.17 I 
1 -2.10 9.44 28.56 41.21 45.40 52.31 50.20 I 
I -3.28 2.22 -6.05 -0.02 1.64 0.70 -3.07 I 
1 -27.50 -20.62 -17.07 -14.91 -13.60 -17.60 -17.94 I 
I 329.92 325.52 341.91 623.00 904.44 900.79 944.43 1 
I 65.14 84.70 83.69 92.43 115.10 89.16 104.01 1 
1 -53.84 -27.33 -25.14 -21.56 -21. 57 -25.72 -19.73 I 
I 112.27 102.65 118.12 145.18 160.38 131.06 141.42 1 
I 18.22 25.76 27.76 34.48 37.95 42.46 19.70 1 
1 -55.96 -54.97 -53.90 -49.72 -53.30 -56.77 -57.11 I 
1 -93.22 -90.49 -89.91 -87.34 -89.12 -92.80 -89.68 I 
I -10.63 -12.07 -11.55 -1.37 -2.00 -0.31 -5.41 I 
1 -30.87 -29.38 -34.83 -42.59 -43.25 -17.96 -35.29 1 
I -51.34 -58.33 -56.65 -31.29 -37.44 -63.01 -58.87 1 
1 -14.09 30.65 33.36 25.69 42.52 34.63 24.76 I 
1 -15.94 -3.29 -4.16 3.41 1.53 -3.18 -8.07 I 
1 -22.11 -9.84 -11.23 -4.22 -4.97 -9.69 -13.72 I 
I -66.13 -68.15 -66.42 -62.86 -57.19 -59.76 -65.13 I 
I -73.60 -52.82 -54.28 -49.88 -59.20 -61.66 -62.06 I 
I 114.53 -32.70 -17.45 -33.36 38.35 90.32 98.03 I 
I 10.56 18.60 18.20 22.21 15.44 17.90 19.15 I 
1---------------------------------------------------------------1 
I -8.16 -8.23 -5.09 5.44 17.23 23.95 25.66 I 
75.17 71.76 73.16 111. 39 153.67 157.49 166.03 I 















































TABLE 6 (CONT'D) 
A SUMMARY OF PERCENTAGE DIFFERENCES 
OBJECTIVE DIVIDEND CASE 
Week I 
8 9 10 11 Mean Std t-value 
1----------------------------------------------------------------1 
I 27.47 5.97 -53.20 -59.40 1 5.53 88.06 0.21 I 
I -71.80 -70.71 -67.43 -65.19 I -55.04 30.63 -5.96 1 
I -22.76 -18.85 -17.18 -15.35 I -10.29 12.77 -2.67 I 
I -15.61 -23.71 -34.90 -38.51 I -24.60 16.76 -4.87 I 
I 9.25 10.94 9.46 7.54 I 2.14 6.42 1.10 I 
-72.23 -72.58 -73.15 -73.72 I -55.75 31.86 -5.80 1 
I -37.59 -40.91 -34.61 -37.78 I -28.65 17.59 -5.40 I 
I -39.63 -43.10 -43.85 -44.87 I -28.21 18.69 -5.01 I 
I -78.87 -57.92 -25.45 2.26 I -51.19 39.01 -4.35 I 
-48.00 -55.91 -51.15 -49.93 I -38.28 23.30 -5.45 I 
1 4.08 1.25 3.02 2.81 1 2.74 2.71 3.34 I 
I -0.50 -1.03 -0.15 6.96 I -0.75 6.27 -0.40 I 
I 169.01 257.54 509.92 670.33 I 150.83 212.85 2.35 I 
I -56.67 -56.06 -64.64 -65.14 I -49.19 30.09 -5.42 r 
I 99.50 100.60 105.71 102.83 I 86.74 45.69 6.30 I 
I -0.56 ·2.80 -0.12 3.89 I 3.68 6.10 2.00 I 
22.14 14.69 17.24 14.18 I 14.87 7.20 6.85 I 
-51.33 -49.44 -47.91 -41. 27 I -37.35 24.67 -5.02 I 
I -0.09 -2.31 -8.88 3.97 I -7.70 18.31 -1.40 I 
I 37.44 41.88 35.59 35.25 I 21.70 18.48 3.89 I 
1 53.46 51.34 45.66 68.90 I 33.24 23.82 4.63 I 
I 3.23 13.49 10.19 7.09 I 3.44 7.57 1.Sl I 
I -14.20 -12.56 -14.54 -14.96 I -11.61 12.38 -3.11 I 
1 986.98 1103.20 1131.45 1159.75 I 626.81 448.28 4.64 I 
I 88.34 103.64 92.49 92.32 1 74.00 38.19 6.43 1 
I -19.81 -18.86 -19.23 -19.88 I -17.62 17.95 -3.26 I 
I 141. 71 140.39 139.07 144.17 I 107.39 56.25 6.33 I 
1 18.24 2.01 -19.13 -17.96 I 15.54 19.85 2.60 I 
I -54.74 -56.00 -53.38 -54.19 I -40.79 28.48 -4.75 I 
I -89.97 -92.10 -91.33 -91.20 1 -69.08 43.88 -5.22 I 
I -7.88 -10.62 -1.95 -1.45 I -2.45 10.80 -0.75 I 
I -33.48 -23.51 -26.10 -20.34 I -21.83 20.60 -3.51 1 
-59.67 -65.23 -43.81 -42.59 I -38.23 29.72 -4.27 I 
1 27.71 18.39 8.41 28.44 1 21.03 16.53 4.22 I 
I -3.66 -3.90 -4.14 -0.01 I -0.46 11.35 -0.13 I 
1 -10.89 -10.36 -9.83 -6.52 I -5.53 13.35 -1. 37 I 
I -66.03 -72.46 -72.80 -72.65 I -49.47 35.19 -4.66 I 
1 -63.93 -65.22 -65.25 -64.57 I -45.32 33.47 -4.49 I 
I 142.29 91.24 105.25 141.69 1 55.51 64.50 2.85 I 
I 26.25 28.65 36.94 36.49 I 20.74 12.50 5.50 I 
1----------------------------------------------------------------1 
I 23.43 26.62 32.66 40.78 13.91 I 
1 167.92 186.98 202.84 217.62 134.68 1 
I 0.88 0.90 1.02 1.19 2.17 I 
1----------------------------------------------------------------1 
31 
Overall speaking, the mean of 






overvalues the warrant prices in general. For the 
sake of comparison, two more scenarios are 
assumed: (1) the no-dividend payment and (2) the 
subjective dividend scenarios. 
In the former scenario, we assume that 
there will not be any dividend paid by the 




of dividends is subjectively projected 
some stocks payout dividends on a very 
basis and that the dividend figures are 
also very easy to predict; some dividend _amounts 
have even been stable for the past several years. 
Contrarily, some stocks pay out dividends of 
various magnitude on irregular bases. As a result, 
it is hard to apply only one projection method to 
project future dividend streams. Hence a 
subjective approach is assumed in this case. 
The results of the second and third 
computer runs are presented in Appendices 1 and 2 
respectively for the no-dividend and the 
subjective dividend projection cases. 
also question the accuracy of the We 
results. In Table 5, for example, there already 
exist four warrants whose values are overpriced 
exorbitantly by the OPF. Efforts have been made to 
confirm the accuracy of the raw data. No 
significant findings can be observed. Extreme 
33 
values are also found in the other two sets of 
results. Together, in the three runs, there are 
six warrants that are overpriced through the 
formula by over one hundred percent. It is very 
possible that those extreme values have jacked up 
the results (means) of this study. 
On a trial basis, we have excluded those 
six warrants from the three data groups and 
results are shown in Appendices 3 to 5. 
Results from the Original Data Group 
with 40 Warrants 
the 
All the 440 (40 warrants x 11 observations) 
entries of each of the three scenarios are 
statistically tested. At a 5 percent level of 
significance, the mean errors of the results are 




T-TESTS OF MEAN = 0 FOR DATA GROUPS 
N MEAN STDEV SE MEAN T P VALUE 
Cl 440 32.35 150.81 7.19 4.50 0.000 
C2 440 35.54 166.98 7.96 4.46 0.000 
C3 440 15.85 151.75 7.24 2.19 0.029 
C7 440 -3.19 105.83 5 .. 05 -0.63 0.530 
C8 440 16.50 59.40 2.83 5.83 0.000 
C9 440 19.69 102.02 4.86 4.05 0.000 
WHERE 
Cl = data from no-dividend case 
C2 = data with subjective dividend case 
C3 = data with objective dividend case 
C7 = Cl C2 
C8 = Cl C3 
C9 = C2 C3 
Graphically, the means of Cl, C2 and C3 





INDIVIDUAL 95 PCT Cl'S FOR MEAN 
BASED ON POOLED STDEV 
----------+---------+---------+------(---------*---------) (---------*---------) (---------*---------) 
----------+---------+---------+------
15 30 45 
The asterisk in the middle of every range 
is the mean error of each data group; each bracket 
represents the confidence interval at a confidence 
level of 5 percent. Noteworthy is that the p 
values of Cl, C2 and C3 are very small which 
indicate that the means significantly differ from 
35 
zero. In other words, the OPF significantly 
overprices the warrants. 
When we try to determine which of the three 
approaches is more accurate in pricing warrants, 
we have observed that the P values of ca and C9 
are very small, implying that the warrant values 
calculated from the objective dividend scenario 
are very different from those calculated by the 
other two approaches. As a result, we conclude 
that in the objective dividend scenario, the OPF 
is more accurate in that the mean error 
data group is ~loser to zero. 
Results from the Second Data Group 
with 34 Warrants 
Table a shows the statistical 
regarding the second data group. That 
group of warrants excluding six whose mean 







T-TESTS OF MEAN = 0 FOR DATA GROUPS 
N MEAN STDEV SE MEAN T P VALUE 
C4 374 -0.35 40.39 2.09 -0.12 0.870 
C5 374 -10.9 52.72 2a73 -4.01 0.000 
C6 374 -19.3 43.00 2.22 -8.69 0.000 
CI0 374 10.57 42.75 2.21 4.78 0.000 
Cl1 374 18.97 29.15 1.51 12.59 0.000 
C12 374 8.40 46.72 2.42 3.48 0.001 
WHERE 
C4 = data from no-dividend case 
C5 = data with subjective dividend case 
C6 = data with objective dividend case 
CIO = C4 CS 
Cl1 = C4 C6 
C12 = CS C6 
The means of C4, C5 and Cb are 
depicted as follows: 
INDIVIDUAL 95 PCT Cl'S FOR MEAN 






-16.0 -8.0 0.0 
This time it is clearly seen that, 
also 
after 
the extreme positive values are excluded, the 
values of the mean errors are not equal 
statistically, as reflected by the small P values 
of C10 to C12. 
The P value of C4 is 0.87. This result 
37 
indicates that warrants are better valued in the 
no-dividend scenario. Even though the companies 
will definitely payout dividends in the future, 
we try to ignore them in our future calculations 





In this study, the nature of warrants and 
been some relevant literature about warrants have 
covered. An empirical test of the application of 
the Black-Scholes OPF has also been 
From the original data, the overall 
undertaken. 
conclusions 
are thus: (1) the OPF generally overvalues warrant 
prices; (2) the objective dividend approach may be 
more preferred, compared to the subjective 
dividend approach and the no-dividend approach. 
When we take out the extreme positive 
from the data groups, the no-dividend values 
warrant pricing scenario yields the best result 
(mean errors are closer to zero). To explain the 
the overall underestimation of warrant prices by 








that the future 
overestimated. 
approach is the 
Now, should we exclude, or not exclude the 
extreme values before having the results 
interpreted? We are of the opinion that the 
39 
extreme values should be taken out because we are 
always in search of minimized distortions due to 
exceptional cases. 
Throughout this project, we have tried our 
best to estimate the variables. But two areas with 
possible flaws attract our attention: the 
estimation of volatility of stock returns (u) and 
projected dividends. 
With regard to the u issue, we feel 
the June fourth incident has increased u a 
that 
lot. 
Therefore, the possibility of our undervaluing the 
true u (which would lead to an underestimation of 
warrant prices) is minimal. 
Another issue revolves around a possible 
overestimation of future dividend payments, which 
in turn leads to an underestimation of the warrant 
prices. This matter probably deserves our 
attention. But as long as there is no single 
due 
best 
way to estimate all stocks' future dividend 
payments, the human brain is deemed superior and 
thus more reliable in estimating future dividends. 
As indicated by the results, the subjective 




A SUMMARY OF PERCENTAGE DIFFERENCES 
NO-DIVIDENDS, 40 WARRANTS 
Week I 
Co. I 1 2 3 4 5 6 7 
1---------------------------------------------------------------1 
1 I 3.26 8.63 13.29 13.86 14.53 8.77 7.89 I 
2 I -60.00 -54.25 -55.64 -51.87 -53.40 -59.87 -60.50 1 
3 I -11.86 -5.44 21.53 18.25 -10.56 -15.74 -13.74 I 
4 I -29.78 -21.63 -18.10 -11.60 -20.11 4.63 -9.05 1 
5 I -7.04 -5.90 -2.84 -3.72 -3.63 1.35 9.51 I 
6 I -29.30 -23.94 -16.87 -24.83 -26.04 -37.35 -39.39 1 
7 I -15.46 -12.96 -14.52 0.64 1.67 -11.30 -8.91 I 
8 I -13.64 -12.86 -12.09 -12.99 -13.89 -34.72 -33.27 1 
9 I -61.78 -63.13 -64.51 -61.45 -58.11 -54.59 -65.77 I 
10 I -33.53 -34.17 -34.96 -29.48 -23.45 -41.65 -40.26 J 
11 I 10.78 11.41 9.86 9.80 10.06 9.63 9.68 I 
12 I 47.52 61.71 61.93 61.72 65.56 60.80 64.61 I 
13 I -29.47 -18.76 -12.42 -9.08 -9.43 -12.33 -8.12 I 
14 I -57.81 -54.64 -52.20 -51.18 -44.42 -41.10 -38.29 I 
15 I 119.71 128.39 108.32 99.91 117.46 113.75 103.22 I 
16 I 9.96 16.63 26.03 24.56 23.48 15.02 11. 33 I 
17 I 15.85 16.85 19.50 23.28 25.70 20.79 26.20 I 
18 I -31.65 -22.85 -12.10 -19.02 -18.23 -30.49 -34.07 I 
19 I -46.89 -37.07 -20.84 -0.20 4.27 3.13 0.39 I 
20 I -4.22 10.91 29.10 30.60 48.53 47.66 45.32 I 
21 I 14.27 26.53 46.57 58.12 62.70 71.02 68.89 I 
22 I -3.28 2.22 -6.05 -0.02 1.64 0.70 -3.07 I 
23 I -3.15 2.86 5.90 7.59 10.67 7.04 7.26 I 
24 I 376.00 373.26 392.48 661.43 941.02 937.37 979.64 I 
25 I 188.67 212.84 223.63 237.21 285.80 244.19 272.85 I 
26 I 45.10 43.14 37.88 38.77 42.73 40.82 46.97 I 
27 I 150.48 141.24 156.18 184.58 180.90 173.33 182.35 I 
28 I 18.22 25.76 27.76 34.48 37.95 42.46 19.70 I 
29 I -36.19 -36.24 -34.49 -30.07 -32.22 -34.50 -35.26 I 
30 I -93.22 -90.49 -89.91 -87.34 -89.12 -92.80 -89.68 I 
31 I 12.34 9.18 9.61 20.55 19.91 25.26 16.01 I 
32 I -52.37 -46.87 -50.89 -44.78 -46.44 -36.14 -41. 39 I 
33 I -36.56 -44.92 -42.47 -16.07 -23.43 -52.14 -47.34 I 
34 I 38.02 68.72 72.16 63.92 84.36 77.93 66.78 I 
35 I 2.98 12.79 11.35 18.44 15.92 12.48 8.65 I 
36 I 22.09 29.63 26.85 33.36 31.61 29.45 27.80 I 
37 I -66.13 -68.15 -66.42 -62.86 -57.19 -59.76 -65.13 I 
38 I 7.56 14.97 14.25 20.75 8.75 5.07 4.25 I 
39 I 82.72 96.29 97.53 101.82 82.76 67.08 61. 94 I 
40 I 10.56 18.60 18.20 22.21 15.44 17.90 19.15 I 
1---------------------------------------------------------------1 
lean I 11.32 16.96 20.56 31.73 40.09 35.58 35.68 I 
std. I 81.66 82.63 84.94 119.13 160.64 159.33 166.75 I 
t-value I 0.88 1.30 1.53 1.68 1.58 1.41 1.35 I 
1---------------------------------------------------------------1 
41 
APPENDIX 1 CONT'D 
Week I 
Co •• 8 9 10 11 l1ean Std t-value 
1----------------------------------------------------------------1 
1 I 15.04 19.06 21.72 26.46 I 10.97 8.33 4.37 1 
2 I -56.57 -54.91 -50.59 -47.B5 I -43.10 24.25 -5.90 I 
,. 
-14.71 -10.31 -B.53 -6.87 I -3.93 11. 73 -1.11 I \I 
4 1 5.49 -4.50 -16.25 -19.20 I -9.72 11.56 -2.79 I 
5 I 9.25 10.94 9.46 7.54 I 2.14 6.42 1.10 I 
6 1 -2B.19 -29.57 -30.22 -30.B7 I -22.18 14.40 -5.11 I 
7 -8.68 -13.36 -6.10 -9.12 1 -6.51 7.19 -3.00 I 
8 -25.80 -29.78 -30.64 -31. 74 I -17.39 14.02 -4.11 I 
9 -63.56 -68.49 -71.42 -71.88 I -49.69 29.31 -5.62 I 
10 I -32.43 -41. 59 -36.01 -34.56 I -26.58 17.21 -5.12 I 
11 I 11.90 B.94 10.76 10.07 1 8.85 3.87 7.58 1 
12 I 67.09 67.61 6B.88 76.49 I 51.14 26.71 6.35 -I 
13 I -3.33 4.30 -6.60 -11.24 I -7.39 10.37 -2.36 1 
14 I -36.81 -35.24 -45.93 -46.52 I -35.01 22.96 -5.06 I 
15 1 99.50 100.60 105.71 102.83 1 86.74 45.69 6.30 I 
16 I 13.24 17.12 14.31 18.72 1 14.74 7.92 6.17 I 
17 I 25.95 18.57 21.22 18.31 1 17.80 8.38 7.05 I 
18 I -23.64 -21.80 -19.77 -11.51 I -16.22 14.43 -3.73 I 
19 I 3.53 1.31 -5,34 7,69 I -5.07 18.03 -0.93 I 
20 I 48.68 53.65 47.24 60.72 I 31.30 22.52 4.61 1 
21 I 72.25 70.11 64.33 89.20 1 47.50 29.74 5.30 I 
22 1 · 3.23 13.49 10.19 7.09 I 3.44 7.57 1.51 I 
23 I 10.90 13.21 10,84 10.48 I 7.61 6.66 3.79 I 
24 I 1020.93 1134.78 1162.81 1190.91 I 656,76 457.03 4.77 I 
25 I 238.76 271.62 248.87 246.01 I 192.53 104.07 6.14 I 
26 I 45.96 4B.13 47.91 48.53 I 36.57 16.74 7.24 I 
27 I 182.40 181.20 179.98 185,07 I 137.48 71.98 6.33 I 
28 I 18.24 2.01 -19.13 -17.96 I 15.54 19.85 2.60 I 
29 I -32.98 -34.02 -30.86 -31.19 I -24.22 19.80 -4.06 1 
30 -89.97 -92.10 -91.33 -91.20 I -69.08 43.88 -5.22 1 
31 I 12.47 9.87 20.02 20.73 1 14.78 8.98 5.46 I 
32 I -38.36 -33,85 -34.66 -31. 34 1 -30.36 24.48 -4.11 I 
33 1 -48.24 -54.68 -28.44 -27,61 I -27.78 25.23 -3.65 1 
34 I 70.68 60.63 47.52 71. 53 I 54.02 27.27 6.57 I 
35 1 11.90 11.60 11.31 14.44 I 11. 92 8.75 4.52 1 
36 I 27.96 28.84 29.72 30.89 I 25.30 11.30 7.43 I 
37 1 -66.03 -72.46 -72.80 -72.65 I -49.47 35.19 -4.66 1 
38 1 -0.41 -4.70 -4.50 -2.33 I 7.26 11.86 2.03 I 
39 I 68.40 61.10 60.26 74.50 I 63.81 32,30 6.55 I 
40 I 26.25 28.65 36.94 36.49 1 20.74 12.50 5.50 1 
1----------------------------------------------------------------1 
lean I 38.51 40.90 40.52 43.98 26.88 I 
Std. I 170.96 189.15 192.58 196.88 134.20 




A SUMMARY OF PERCENTAGE DIFFERENCES 
SUBJECTIVE DIVIDENDS, 40 WARRANTS 
Week I 
Co. I 1 2 3 4 5 6 7 
1---------------------------------------------------------------1 
1 I -38.79 -33.14 -31.49 -29.70 -31.04 -24.32 18.10 I 
2 I -70.33 -65.46 -66.91 -63.74 -65.48 4.75 65.15 I 
3 I -21.85 -15.28 10.50 6.98 -20.66 -25.77 -24.41 I 
4 I -67.96 -63.32 -62.47 -54.98 -62.55 -42.65 -55.09 I 
5 I -7.04 -5.90 -2.84 -3.72 -3.63 1.35 9.51 I 
6 I -57.75 -53.61 -48.57 -54.68 -55.81 -64.68 -66.15 I 
7 -49.18 -47.27 -43.95 -30.88 -30.83 -42.21 -40.79 I 
8 -31.77 -27.35 -26.65 -27.48 -28.31 -46.92 -45.79 I 
9 -74.10 -75.08 -76.16 -73.98 -71.46 -76.34 -77.41 I 
10 -64.09 -64.63 -64.54 -60.62 -58.30 -70.98 -70.15 1 
11 2.81 4.62 2.93 2.87 2.92 2.13 2.09 I 
12 I 30.24 45.46 45.12 44.89 47.88 42.75 45.93 I 
13 I 78.78 -22.33 -35.45 -24.15 12.05 102.95 133.10 I 
14 I -79.51 -77.33 -75.Bl -75.14 -71.05 -69.47 -67.29 I 
15 I 119.71 12B.39 108.32 99.91 117.46 113.75 103.22 I 
16 I -6.26 0.51 9.44 8.52 7.11 -1. 79 -5.23 I 
17 I 11.88 13.24 16.29 19.96 22.26 17.13 22.31 I 
18 I -45.18 -37.16 -27.39 -33.49 -33.25 -44.37 -47.61 I 
19 -51.25 -41.86 -26.15 -5.73 -1.48 -2.82 -5.52 I 
20 -17.97 -4.02 13.41 16.97 33.11 31.B4 29.55 I 
21 I -6.29 5.05 23.92 36.84 40.92 47.48 45.37 I 
22 I -3.28 2.22 -6.05 -0.02 1.64 0.70 -3.07 I 
23 I -18.26 -11. 75 -8.41 -6.45 -4.43 -8.25 -8.35 I 
24 311.70 307.72 323.54 591.67 864.B6 861.01 903.89 I 
25 I 122.46 144.98 148.99 160.37 194.95 161.66 183.19 I 
26 1 -28.73 -18.47 -17.82 -14.94 -14.23 -17.69 -12.04 I 
27 I 136.41 127.02 142.26 170.26 166.32 158.69 167.56 I 
28 I 18.22 25.76 27.76 34.48 37.95 42.46 19.70 I 
29 I -45.49 -45.03 -43.59 -39.27 -42.06 -44.89 -45.43 1 
30 I -93.22 -90.49 -89.91 -87.34 -89.12 -92.80 -89.68 I 
31 I -14.74 -15.89 -15.35 -5.31 -5.93 -4.85 -9.25 I 
32 I 331. 55 325.43 318.40 284.20 247.37 695.35 409.90 I 
33 I -50.50 -57.57 -55.86 -30.39 -36.61 -62.38 -5B.20 I 
34 I -7.74 28.56 31.37 23.76 40.65 32.63 22.86 I 
35 I -8.62 1.80 0.60 7.58 5.38 1.46 -2.70 I 
36 I -4.57 4.32 2.28 8.54 7.30 4.14 1.59 I 
37 I -66.13 -68.15 -66.42 -62.B6 -57.19 -59.76 -65.13 I 
38 I -14.07 -71.83 -63.24 -70.29 -6.18 79.96 115.46 I 
39 I -16.43 -29.45 -13.09 -30.03 47.03 103.24 111.92 I 
40 I 10.56 18.60 18.20 22.21 15.44 17.90 19.15 I 
1---------------------------------------------------------------1 
lean I 2.B3 3.53 6.B8 16.37 28.08 43.01 40.76 I 
Std. I 90.79 90.27 90.41 117.75 152.94 182.49 167.45 I 
t-value I 0.20 0.25 0.48 O.BB 1.16 1.49 1.54 I 
1---------------------------------------------------------------1 
43 
APPENDIX 2 CONT1D 
Week I 
Co. I 8 9 10 11 Mean Std t-value 
1----------------------------------------------------------------1 
1 I 14.41 88.02 72.22 172.12 1 12.67 60.71 0.69 1 
2 1 58.32 160.51 141.10 272.26 1 26.58 104.74 0.84 1 
"7 I -25.34 -21. 57 -9.81 11. 98 1 -9.45 14.47 -2.17 I ,,) 
4 I -44.18 -49.93 -60.95 -65.78 I -44.70 26.36 -5.62 1 
5 I 9.25 10.94 9.46 7.54 I 2.14 6.42 1.10 I 
6 I -58.00 -58.44 -58.96 -59.47 I -45.01 26.14 -5.71 I 
7 1 -40.25 -43.44 -37.26 -40.42 I -31.39 19.25 -5.41 I 
8 I -39.49 -42.97 -43.72 -44.75 I -28.37 18.67 -5.04 I 
9 I -75.76 -79.42 -74.74 -70.05 I -58.25 33.69 -5.73 1 
10 I -64.95 -71.19 -67.58 -66.69 I -50.98 30.06 -5.63 I 
11 I 4.59 1. 75 3.50 3.18 I 3.17 2.66 3.95 I 
12 I 49.09 49.36 50.58 58.17 I 37.25 19.36 6.38- I 
13 89.58 143.97 286.69 359.61 1 81.27 120.55 2.24 I 
14 I -66.05 -65.82 -73.13 -73.56 1 -55.73 33.49 -5.52 I 
15 I 99.50 100.60 105.71 102.83 I 86.74 45.69 6.30 1 
16 I -2.98 0.28 -2.65 1.29 1 1.73 6.35 0.90 1 
17 22.16 14.71 17.26 14.20 I 14.89 7.20 6.85 I 
18 1 -38.88 -36.98 -35.20 -27.77 1 -27.81 19.87 -4.64 I 
19 1 -2.46 -4.67 -11.20 1.53 1 -9.47 18.59 -1.69 1 
20 I 32.78 37.00 30.75 30.74 I 18.15 17.53 3.44 I 
21 I 48.60 46.49 40.85 63.65 I 29.56 22.48 4.36 1 
22 I 3.23 13.49 10.19 7.09 1 3.44 7.57 1.51 I 
23 I -4.66 -2.75 -4.86 -5.24 I -4.32 9.25 -1. 55 1 
24 I 945.87 1061.33 1089.08 1116.92 I 600.11 431.19 4.62 I 
25 I 159.51 183.11 166.79 165.58 I 129.76 69.09 6.23 I 
26 1 -12.29 -11.17 -11.49 -11.86 I -10.34 12.83 -2.67 I 
27 I 167.75 166.54 165.32 170.46 1 126.11 65.87 6.35 I 
28 18.24 2.01 -19.13 -17.96 I 15.54 19.85 2.60 1 
29 I -43.08 -44.21 -41.27 -41. 80 I -31. 94 23.80 -4.45 I 
30 I -89.97 -92.10 -91.33 -91. 20 I -69.08 43.88 -5.22 I 
31 I -11. 52 -14.28 -5.83 -5.40 1 -5.53 11.93 -1. 54 1 
32 1 448.61 708.21 736.90 983.88 I 394.41 300.29 4.36 1 
33 1 -59.01 -64.63 -42.91 -41. 72 1 -37.63 29.45 -4.24 I 
34 I 25.94 16.67 6.95 27.15 I 20.20 14.95 4.48 I 
35 0.83 0.51 0.19 3.59 1 3.26 9.97 1.08 I 
36 2.80 3.42 4.05 6.01 1 5.42 9.49 1.89 1 
37 I -66.03 -72.46 -72.80 -72.65 I -49.47 35.19 -4.66 I 
38 I 191. 73 126.98 189.45 288.75 1 57.48 112.61 1.69 1 
39 I 160.04 105.25 120.80 160.66 I 54.21 71.51 2.51 1 
40 I 26.25 28.65 36.94 36.49 1 20.74 12.50 5.50 1 
1----------------------------------------------------------------1 
lean I 45.85 57.34 63.00 83.23 29.38 I 
Std. I 175.45 209.04 217.61 248.24 148.58 I 




A SUMMARY OF PERCENTAGE DIFFERENCES 
OBJECTIVE DIVIDENDS, 34 WARRANTS 
Week I 
Co. I 1 2 3 4 5 6 7 
1---------------------------------------------------------------1 
1 -17.69 -64.67 -50.29 -62.85 -45.74 189.62 207.24 I 
2 -73.44 -68.92 -70.30 -67.35 -69.02 -74.00 -74.46 1 
3 -19.33 -12.81 12.73 9.79 -18.16 -23.30 -21.81 1 
4 I -46.32 -39.61 -37.16 -30.21 -38.19 -15.67 -28.55 I 
5 I -7.04 -5.90 -2.84 -3.72 -3.63 1.35 9.51 1 
6 1 -70.53 -67.48 -63.86 -68.79 -69.89 -76.59 -77.74 1 
7 I -41.89 -39.83 -41.47 -28.17 -28.05 -39.62 -38.11 I 
8 I -28.20 -27.50 -26.80 -27.63 -28.45 -47.04 -45.91 I 
9 1 -81.85 -82.63 -83.48 -82.02 -80.29 -78.26 -77.08 I 
10 I -48.18 -48.77 -49.08 -44.26 -40.04 -55.88 -54.72 1 
11 1.91 4.15 2.42 2.36 2.37 1.48 1.44 I 
12 I -15.64 1.26 -0.60 -1.04 -0.38 -6.38 -5.02 I 
13 -72.82 -70.24 -68.39 -67.59 -62.59 -60.47 -58.02 I 
14 1 -3.84 2.92 11.92 10.92 9.56 0.72 -2.76 I 
15 I 11.86 13.22 16.27 19.94 22.25 17.11 22.29 I 
16 I -56.24 -49.00 -40.19 -45.55 -45.70 -55.69 -58.59 1 
17 I -49.54 -39.97 -23.65 -3.54 0.80 -0.46 -3.18 1 
18 I -13.96 0.34 18.00 20.97 37.64 36.48 34.17 1 
19 I -2.10 9.44 28.56 41.21 45.40 52.31 50.20 I 
20 I -3.28 2.22 -6.05 -0.02 1.64 0.70 -3.07 1 
21 I -27.50 -20.62 -17.07 -14.91 -13.60 -17.60 -17.94 1 
22 I -53.84 -27.33 -25.14 -21. 56 -21. 57 -25.72 -19.73 1 
23 I 18.22 25.76 27.76 34.48 37.95 42.46 19.70 I 
24 I -55.96 -54.97 -53.90 -49.72 -53.30 -56.77 -57.11 I 
25 -93.22 -90.49 -89.91 -87.34 -89.12 -92.80 -89.68 1 
26 I -10.63 -12.07 -11.55 -1.37 -2.00 -0.31 -5.41 I 
27 I -51.34 -58.33 -56.65 -31.29 -37.44 -63.01 -58.87 I 
28 I -14.09 30.65 33.36 25.69 42.52 34.63 24.76 I 
29 1 -15.94 -3.29 -4.16 3.41 1.53 -3.18 -8.07 I 
30 I -22.11 -9.84 -11.23 -4.22 -4.97 -9.69 -13.72 I 
31 I -66.13 -68.15 -66.42 -62.86 -57.19 -59.76 -65.13 I 
32 I -73.60 -52.82 -54.28 -49.88 -59.20 -61.66 -62.06 I 
33 I 114.53 -32.70 -17.45 -33.36 38.35 90.32 98.03 I 
34 I 10.56 18.60 18.20 22.21 15.44 17.90 19.15 I 
1---------------------------------------------------------------1 
lean 1 -28.80 -27.63 -23.61 -20.54 -18.03 -12.91 -13.54 I 
Std. 39.19 33.29 34.68 35.31 37.66 55.69 57.22 I 
t-value I -4.29 -4.84 -3.97 -3.39 -2.79 -1.35 -1. 38 I 
1---------------------------------------------------------------1 
45 
APPENDIX 3 CONT'D 
Week I 
Co. I 8 9 10 11 Mean Std t-value 
1----------------------------------------------------------------1 
1 I 27.47 5.97 -53.20 -59.40 I 5.53 88.06 0.21 I 
2 I -71.80 -70.71 -67.43 -65.19 I -55.04 30.63 -5.96 I 
3 I -22.76 -18.B5 -17.18 -15.35 I -10.29 12.77 -2.67 I 
4 I -15.61 -23.71 -34.90 -38.51 I -24.60 16.76 -4.B7 1 
5 I 9.25 10.94 9.46 7.54 I 2.14 6.42 1.10 I 
6 I -72.23 -72.58 -73.15 -73.72 1 -55.75 31.86 -5.80 1 
7 I -37.59 -40.91 -34.61 -37.78 I -28.65 17.59 -5.40 I 
8 I -39.63 -43.10 -43.85 -44.87 I -28.21 IB.69 -5.01 1 
9 I -78.87 -57.92 -25.45 2.26 I -51.19 39.01 -4.35 I 
10 I -48.00 -55.91 -51.15 -49.93 I -38.28 23.30 -5.45 1 
11 1 4.0B 1.25 3.02 2.Bl I 2.74 2.71 3.34 I 
12 I -0.50 -1.03 -0.15 6.96 I -0.75 6.27 -0.40- I 
13 I -56.67 -56.06 -64.64 -65.14 1 -49.26 29.92 -5.46 1 
14 1 -0.56 2.80 -0.12 3.B9 1 3.53 5.80 2.02 I 
15 I 22.14 14.69 17.24 14.18 1 14.73 7.17 6.81 I 
16 I -51.33 -49.44 -47.91 -41.27 I -37.49 24.32 -5.11 1 
17 I -0.09 -2.31 -8.88 3.97 I -7.85 18.08 -1. 44 1 
18 I 37.44 41.B8 35.59 35.25 I 21.56 IB.50 3.86 I 
19 I 53.46 51.34 45.66 6B.90 I 33.10 23.91 4.59 I 
20 I 3.23 13.49 10.19 7.09 I 3.30 7.20 1.52 I 
21 I -14.20 -12.56 -14.54 -14.96 I -11.75 11.94 -3.26 1 
22 I -19.Bl -18.86 -19.23 -19.88 1 -17.91 17.21 -3.45 I 
23 I 18.24 2.01 -19.13 -17.96 I 15.18 19.65 2.56 I 
24 I -54.74 -56.00 -53.38 -54.19 I -41.15 27.53 -4.96 I 
25 I -89.97 -92.10 -91.33 -91.20 I -69.44 43.01 -5.36 I 
26 I -7.88 -10.62 -1.95 -1. 45 I -2.80 9.60 -0.97 1 
27 1 -59.67 -65.23 -43.81 -42.59 1 -38.66 28.61 -4.48 I 
28 I 27.71 18.39 8.41 28.44 1 20.61 16.24 4.21 I 
29 I -3.66 -3.90 -4.14 -0.01 I -0.89 9.90 -0.30 1 
30 -10.B9 -10.36 -9.83 -6.52 I -5.96 11.91 -1.66 I 
31 -66.03 -72.46 -72.80 -72.65 I -49.90 34.05 -4.86 I 
32 I -63.93 -65.22 -65.25 -64.57 I -45.75 32.32 -4.70 I 
33 1 142.29 91.24 105.25 141. 69 I 55.09 64.64 2.83 I 
34 1 26.25 28.65 36.94 36.49 I 20.31 I1.B7 5.68 1 
1----------------------------------------------------------------1 
lDean I -15.14 -18.15 -19.01 -15.23 -13.93 1 
Std. 1 46.79 41.25 40.82 46.40 39.76 




A SUMMARY OF PERCENTAGE DIFFERENCES 
NO-DIVIDENDS, 34 WARRANTS 
Week I 
Co. I 1 2 3 4 5 6 7 
1---------------------------------------------------------------1 
1 3.26 8.63 13.29 13.86 14.53 8.77 7.89 I 
2 -60.00 -54.25 -55.64 -51.87 -53.40 -59.87 -60.50 I 
3 I -11.86 -5.44 21.53 18.25 -10.56 -15.74 -13.74 1 
4 I -29.78 -21.63 -18.10 -11. 60 -20.11 4.63 -9.05 I 
5 I -7.04 -5.90 -2.84 -3.72 -3.63 1.35 9.51 I 
6 I -29.30 -23.94 -16.87 -24.83 -26.04 -37.35 -39.39 I 
7 I -15.46 -12.96 -14.52 0.64 1.67 -11.30 -8.91 I 
8 I -13.64 -12.86 -12.09 -12.99 -13.89 -34.72 -33.27 I 
9 I -61.78 -63.13 -64.51 -61.45 -58.11 -54.59 -65.77 1 
10 1 -33.53 -34.17 -34.96 -29.48 -23.45 -41.65 -40.26 I-
II I 10.78 11.41 9.86 9.80 10.06 9.63 9.68 1 
12 I 47.52 61.71 61.93 61.72 65.56 60.80 64.61 I 
13 I -57.81 -54.64 -52.20 -51.18 -44.42 -41.10 -38.29 I 
14 I 9.96 16.63 26.03 24.56 23.48 15.02 11. 33 I 
15 I 15.85 16.85 19.50 23.28 25.70 20.79 26.20 I 
16 1 -31.65 -22.85 -12.10 -19.02 -18.23 -30.49 -34.07 I 
17 1 -46.89 -37.07 -20.84 -0.20 4.27 3.13 0.39 I 
18 I -4.22 10.91 29.10 30.60 48.53 47.66 45.32 I 
19 I 14.27 26.53 46.57 58.12 62.70 71.02 68.89 I 
20 I -3.28 2.22 -6.05 -0.02 1.64 0.70 -3.07 I 
21 I -3.15 2.86 5.90 7.59 10.67 7.04 7.26 1 
22 1 45.10 43.14 37.88 38.77 42.73 40.82 46.97 I 
23 1 18.22 25.76 27.76 34.48 37.95 42.46 19.70 I 
24 I -36.19 -36.24 -34.49 -30.07 -32.22 -34.50 -35.26 1 
25 1 -93.22 -90.49 -89.91 -87.34 -89.12 -92.80 -89.68 I 
26 I 12.34 9.18 9.61 20.55 19.91 25.26 16.01 I 
27 I -36.56 -44.92 -42.47 -16.07 -23.43 -52.14 -47.34 I 
28 1 38.02 68.72 72.16 63.92 84.36 77.93 66.78 1 
29 1 2.98 12.79 11.35 18.44 15.92 12.48 8.65 1 
30 22.09 29.63 26.85 33.36 31.61 29.45 27.80 I 
31 -66.13 -68.15 -66.42 -62.86 -57.19 -59.76 -65.13 I 
32 I 7.56 14.97 14.25 20.75 8.75 5.07 4.25 I 
33 1 82.72 96.29 97.53 101.82 82.76 67.08 61. 94 I 
34 I 10.56 18.60 18.20 22.21 15.44 17.90 19.15 I 
1---------------------------------------------------------------1 
lean 1 -8.83 -3.29 0.16 4.12 3.95 0.09 -1.81 I 
Std. 1 36.91 40.39 40.96 40.19 40.52 41.91 40.96 I 
t-value I -1.40 -0.47 0.02 0.60 0.57 0.01 -0.26 I 
1---------------------------------------------------------------1 
47 
APPENDIX 4 CONT'D 
Week I 
Co •• 8 9 10 11 Mean Std. t-value 
1----------------------------------------------------------------1 . 
1 15.04 19.06 21. 72 26.46 I 10.97 8.33 4.37 I 
2 -56.57 -54.91 -50.59 -47.85 I -43.10 24.25 -5.90 I 
3 -14.71 -10.31 -8.53 -6.87 I -3.93 11.73 -1.11 I 
4 I 5.49 -4.50 -16.25 -19.20 I -9.72 11.56 -2.79 I 
5 I 9.25 10.94 9.46 7.54 I 2.14 6.42 1.10 I 
6 I -28.19 -29.57 -30.22 -30.87 I -22.18 14.40 -5.11 I 
7 I -8.68 -13.36 -6.10 -9.12 I -6.51 7.19 -3.00 I 
8 I -25.80 -29.78 -30.64 -31. 74 I -17.39 14.02 -4.11 I 
9 I -63.56 -68.49 -71.42 -71.88 I -49.69 29.31 -5.62 I 
10 I -32.43 -41.59 -36.01 -34.56 1 -26.58 17.21 -5.12 I 
11 I 11.90 8.94 10.76 10.07 I 8.85 3.87 7.58 I 
12 I 67.09 67.61 68.88 76.49 I 51.14 26.71 6.35 I 
13 -36.81 -35.24 -45.93 -46.52 I -35.08 22.79 -5.11 I 
14 I 13.24 17.12 14.31 18.72 I 14.60 7.91 6.12 I 
15 I 25.95 18.57 21.22 18.31 I 17.66 8.41 6.97 I 
16 -23.64 -21.80 -19.77 -11.51 I -16.37 14.07 -3.86 I 
17 I 3.53 1.31 -5.34 7.69 I -5.22 17.83 -0.97 I 
18 I 48.68 53.65 47.24 60.72 I 31.16 22.60 4.57 I 
19 I 72.25 70.11 64.33 89.20 I 47.36 29.89 5.25 1 
20 I 3.23 13.49 10.19 7.09 I 3.30 7.20 1.52 I 
21 I 10.90 13.21 10.84 10.48 I 7.47 6.31 3.93 I 
22 I 45.96 48.13 47.91 48.53 I 36.28 16.97 7.09 I 
23 I 18.24 2.01 -19.13 -17.96 I 15.18 19.65 2.56 1 
24 I -32.98 -34.02 -30.86 -31.19 I -24.57 18.76 -4.34 I 
25 I -89.97 -92.10 -91.33 -91.20 I -69.44 43.01 -5.36 I 
26 I 12.47 9.87 20.02 20.73 I 14.43 8.35 5.73 I 
27 I -48.24 -54.68 -28.44 -27.61 I -28.21 24.12 -3.88 I 
28 I 70.68 60.63 47.52 71. 53 I 53.59 27.66 6.43 I 
29 I 11.90 11.60 11.31 14.44 I 11.49 7.58 5.03 I 
30 27.96 28.84 29.72 30.89 I 24.87 10.96 7.52 I 
31 -66.03 -72.46 -72.80 -72.65 I -49.90 34.05 -4.86 I 
32 -0.41 -4.70 -4.50 -2.33 I 6.83 10.69 2.12 1 
33 68.40 61.10 60.26 74.50 I 63.39 32.70 6.43 1 
34 I 26.25 28.65 36.94 36.49 1 20.31 11.87 5.6B I 
}----------------------------------------------------------------1 
mean 1 1.19 -0.67 -1.04 2.26 0.97 1 
Std. 40.91 41.43 40.11 44.07 36.19 




A SUMMARY OF PERCENTAGE DIFFERENCES 
SUB.JECTIVE DIVIDENDS, 34 WARRANTS 
Week I 
Co. I 1 2 3 4 5 6 7 
1---------------------------------------------------------------1 
1 I -38.79 -33.14 -31.49 -29.70 -31. 04 -24.32 18.10 I 
2 I -70.33 -65.46 -66.91 -63.74 -65.48 4.75 65.15 1 
3 1 -21.85 -15.28 10.50 6.98 -20.66 -25.77 -24.41 I 
4 1 -67.96 -63.32 -62.47 -54.98 -62.55 -42.65 -55.09 1 
5 I -7.04 -5.90 -2.84 -3.72 -3.63 1.35 9.51 1 
6 I -57.75 -53.61 -48.57 -54.68 -55.81 -64.68 -66.15 I 
7 I -49.18 -47.27 -43.95 -30.88 -30.83 -42.21 -40.79 I 
a 1 -31.77 -27.35 -26.65 -27.48 -28.31 -46.92 -45.79 I 
9 I -74.10 -75.08 -76.16 -73.98 -71.46 -76.34 -77.41 I 
10 I -64.09 -64.63 -64.54 -60.62 -58.30 -70.98 -70.15 -I 
11 1 2.81 4.62 2.93 2.87 2.92 2.13 2.09 I 
12 I 30.24 45.46 45.12 44.89 47.88 42.75 45.93 I 
13 1 -79.51 -77.33 -75.81 -75.14 -71.05 -69.47 -67.29 I 
14 I -6.26 0.51 9.44 8.52 7.11 -1.79 -5.23 I 
15 I 11.88 13.24 16.29 19.96 22.26 17.13 22.31 I 
16 I -45.18 -37.16 -27.39 -33.49 -33.25 -44.37 -47.61 I 
17 I -51.25 -41.86 -26.15 -5.73 -1.48 -2.82 -5.52 1 
18 1 -17.97 -4.02 13.41 16.97 33.11 31.84 29.55 1 
19 I -6.29 5.05 23.92 36.84 40.92 47.48 45.37 1 
20 I -3.28 2.22 -6.05 -0.02 1.64 0.70 -3.07 1 
21 I -18.26 -11. 75 -8.41 -6.45 -4.43 -8.25 -8.35 I 
22 I -28.73 -18.47 -17.82 -14.94 -14.23 -17.69 -12.04 I 
23 1 18.22 25.76 27.76 34.48 37.95 42.46 19.70 1 
24 I -45.49 -45.03 -43.59 -39.27 -42.06 -44.89 -45.43 I 
25 I -93.22 -90.49 -89.91 -87.34 -89.12 -92.80 -89.68 I 
26 I -14.74 -15.89 -15.35 -5.31 -5.93 -4.85 -9.25 I 
27 I -50.50 -57.57 -55.86 -30.39 -36.61 -62.38 -58.20 1 
28 I -7.74 28.56 31.37 23.76 40.65 32.63 22.86 I 
29 I -8.62 1.80 0.60 7.58 5.38 1.46 -2.70 I 
30 I -4.57 4.32 2.28 8.54 7.30 4.14 1.59 I 
31 I -66.13 -68.15 -66.42 -62.86 -57.19 -59.76 -65.13 I 
32 I -14.07 -71.83 -63.24 -70.29 -6.18 79.96 115.46 I 
33 I -16.43 -29.45 -13.09 -30.03 47.03 103.24 111.92 1 
34 I 10.56 18.60 18.20 22.21 15.44 17.90 19.15 I 
I---------------~-----------------------------------------------1 
lean I -29.04 -25.59 -21. 50 -18.45 -14.12 -10.97 -7.96 1 
Std. 1 31.08 35.37 36.31 36.43 38.23 45.72 50.08 I 
t-value 1 -5.45 -4.22 -3.45 -2.95 -2.15 -1.40 -0.93 1 
1---------------------------------------------------------------1 
49 
APPENDIX 5 CONT1D 
Week I 
Co. I 8 9 10 11 Mean Std t-value 
1----------------------------------------------------------------1 
1 1 14.41 88.02 72.22 172.12 1 12.67 60.71 0.69 1 
2 1 58.32 160.51 141.10 272.26 1 26.58 104.74 0.84 1 
3 -25.34 -21.57 -9.81 11. 98 I -9.45 14.47 -2.17 I 
4 1 -44.18 -49.93 -60.95 -65.78 1 -44.70 26.36 -5.62 1 
5 I 9.25 10.94 9.46 7.54 1 2.14 6.42 1.10 1 
6 I -58.00 -58.44 -58.96 -59.47 1 -45.01 26.14 -5.71 1 
7 1 -40.25 -43.44 -37.26 -40.42 1 -31. 39 19.25 -5.41 I 
8 I -39.49 -42.97 -43.72 -44.75 1 -28.37 18.67 -5.04 1 
9 -75.76 -79.42 -74.74 -70.05 1 -58.25 33.69 -5.73 I 
10 -64.95 -71.19 -67.58 -66.69 1 -50.98 30.06 -5.63 1 
11 I 4.59 1. 75 3.50 3.18 1 3.17 2.66 3.95 1 
12 I 49.09 49.36 50.58 58.17 I 37.25 19.36 6.3ff I 
13 I -66.05 -65.82 -73.13 -73.56 I -55.80 33.32 -5.55 I 
14 -2.98 0.28 -2.65 1.29 I 1.59 6.02 0.88 I 
15 I 22.16 14.71 17.26 14.20 1 14.74 7.18 6.81 1 
16 I -38.88 -36.98 -35.20 -27.77 I -27.95 19.51 -4.75 I 
17 -2.46 -4.67 -11.20 1.53 1 -9.62 18.35 -1.74 1 
18 1 32.78 37.00 30.75 30.74 1 18.01 17.52 3.41 1 
19 1 48.60 46.49 40.85 63.65 1 29.42 22.54 4.33 1 
20 I 3.23 13.49 10.19 7.09 1 3.30 7.20 1.52 I 
21 I -4.66 -2.75 -4.86 -5.24 1 -4.46 8.79 -1.68 1 
22 1 ;..12.29 -11.17 -11.49 -11.86 I -10.62 11.96 -2.95 1 
23 I 18.24 2.01 -19.13 -17.96 I 15.18 19.65 2.56 I 
24 1 -43.08 -44.21 -41.27 -41.80 I -32.29 22.81 -4.70 1 
25 1 -89.97 -92.10 -91.33 -91.20 I -69.44 43.01 -5.36 I 
26 I -11.52 -14.28 -5.83 -5.40 1 -5.88 10.74 -1.82 I 
27 1 -59.01 -64.63 -42.91 -41. 72 I -38.06 28.34 -4.45 I 
28 25.94 16.67 6.95 27.15 I 19.77 14.60 4.49 I 
29 0.83 0.51 0.19 3.59 I 2.83 8.49 1.11 I 
30 1 2.80 3.42 4.05 6.01 I 4.99 8.00 2.07 I 
31 I -66.03 -72.46 -72.80 -72.65 I -49.90 34.05 -4.86 1 
32 1 191. 73 126.98 189.45 288.75 1 57.05 112.71 1.68 I 
33 I 160.04 105.25 120.80 160.66 I 53.78 71.63 2.49 I 
34 1 26.25 28.65 36.94 36.49 I 20.31 11.87 5.68 I 
1----------------------------------------------------------------1 
mean I -2.25 -2.06 -0.90 12.65 -7.33 
Std. 1 59.56 59.18 62.25 89.29 47.46 
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